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(54) Electron tube 

(57) One bonding surface between the 
- e .g, glass- end plate 12 and tubular 
wall 11 of a discharge tubs Is formed by 
tha and wall 1 6 - of at most 0.4 mm wall 
Width - of a hallow metal cylinder 15, 
while the other bonding surface 14 is 
flat and wider than 0.4 mm, the two 
surfaces being hermetically bonded 
together by a cold pressure bond 
formed of a cold deformable metal, the 
specified dimensions ensuring that the 
pressure required for the bond isonly a 
few kg per cm of length of bond. 
Members 1 3 and 1 5 may be of an 
Jron-nlcicel^obart alloy with gold, cop- 
per, or silver coating* 17 and 1 8, the 
cold deformable metal 19 being indium, 
tin, or lead* 
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SPECIFICATION 
Electron tube 



IS 



g The invention -^^^r^T^^Z^^T.^^^^' 

10 a tube the envelope of which comprises m ^^^^^^^^ The V«h« P *d groove has 
10 second portion having a metal "^^ga 2 ^nOTmlS- ^these portions Is produced by 
a cold deformable metal, for example, ,nd ' u ^*" 0 ^^^^ rcumfer «nti a | direction of the seal a 
pressing the shaped rim inthe ^^™"^£^™sV>%>s*. However, such largeforces are 
force in the order of magnitude of 10 kgjrnrn « "~«^^n^i5lti5*w the bond because the said glass 
object* nab.e when g.a*s envoi ope ^^^t^ Fo" Placing s relish.* bond a is necessary 
portions are easily damaged u "^'^ r ™£ b ° Sed. However, removing contaminations from a 
ta thoroughly dean P™«**?.^^^£l ^hasorovadto be a very difficult job in practice. 
Shaped groove without any residuesremammgj has Provaa w ob a v SUTfBD9e . 

Furthermore, for practical reasons, *^ n ^™d 
20 ■tistheobiecto^e^^ 

portions of an electron tube by means m»wi»P DraSSU re bond ie very smatl. 

be cleaned and the pressure force, nccessarv ^' or *^^^°hav?ng ar, envelope composed of at least 

For lhatpurpose, according to '" v J n *°"£ n ^^^^^ means of a pressure 

two parts, which parts have < facing b°"dmg ^f^ s °° h n ^ lOT ^ oneof ^ a bor ,dlng surfaces 16 formed by an 
2S seal consist! ng of a cold deformable metal, and .n whic > ° efive | 0 pe po rtJons is characterized in that 

end face of a h°»o^ lind ^\^ rt8 ^^ y ^"" e onS ctomS« a widthof at mosto.4 mm and the 

30 ^o^eing the pressure ^. on-V a - 

layer and a tubular envelope portion. „ J; ~ n -itiv«i laver it Isdeslrableto producethe pressure 
Due to tho temperature sensitivity of the ^'^"^^X "* e ^ a nd, the pressure forces for 
35 bond at a low temperature ,tor ™&Z™™^™„r£* damaged envelope portions of 

producing the pressure bond should oe as sme» as 

the tube. . , ^r^miDle tin indium, lead or an slloy such as tin-lead, indium-tin and 

Suitable sealing materials are, for example, tin, inaium, 

lndium-blsmuth. , . „ ri , rt * h[l invention is characterized in that bath the window 

n An embodiment of a Photoejecvlc^ 

andthe tubular envelope portion have * 7"" havi the natfawer bonding surface bemg prov.ded 

bonded together by means of a ^??^£^XZ3* of alloysof iron, nickel and cobalt, the 
in the window. The material of the -for example, glass - envelope 

coefficient erf expansion is substantially equa. v> ^01 
de portions of the tube. the invention Is characterized in that the 

45 Another embodiment of a Wed in ^ 

hollow^lind rical metai ^^^X^^^^^^ * ° ^ * 

tubular envelope portion and th» facing bonomg surraceoi 

on the window- rrf*v«* window serves as an adhesive layer for the 

50 The layer of metal provided on the b ^.^"^ «»«"™ * urf5ces of the . 

50 sealing material. These adhesive layers which may £lw b icke , 6nd gG | d or copper or sliver. 
■ hollow-cylindrical metal bodies *°^?Xm*£^\^°T lithium fluorlde.the adhesive layer 
When the window consists of !"^™*°™'* «™Iro5nlum. olckel and gold or copper or sih-er. 
preferably consists of succassrvelytt^^^^ 
55 The invention will now be described in greater detail, t>y way <" y 

which: fc „H imo «tofiheinvention,anumberofphBSesAtoEforproducingB 

Figure ''^forafirst embod,m^ 
hermetic seal between a window and a tuouiar envelope H 
Figure 2 shows another embodiment of the ro „ tube and 0 winoow are shown successively 
60 in Figure 1 the steps of seal Ina together a ^^^tSSy ^ *«tub. and the said window are shown 
at A, B, C, D and E. In a,l * h « e '^^ bondthetube body 
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industrial purposes. sa.d seals are obtalpe ^. for # ^ a 'rfi?:"^t^ t hB alass The thickness Of the end 16 of 
glass being heated ata temperature exceeding to J^TlJ^fcknlwS exampla.TJ.Z mm 

LoyUnderlBissmallascomparedw^^^^ 

s whilethe width of thesurface 14 la 1 to Z mm. ^^SXtn^tn^Atoutta matethem flat after which a 

^rfccetr^m^ 

cleaning and again an etch mg =™ " r " e ° g d 13 £ nd Bt a | ater stage also In the sealing metal 

which must easily migrate In the surfaces of ,P am J* "* *J . invention the cylinder 1 5 and the part 
forming the tight *^*Z*£$™3& %w»°XZfrVi^Z rnateWal insists of indium 

10 havinBthecross^et^onlScons.rtof ^^^^L^ m ^, 1maB umniml portion 16aredenoted 

10 andthe metal layers consist of gold. The gold layers ^P™«° °" « aVranoed above each otherln such 
by 17 and 18. ^^£1^ horizontal planes. At 

mannerthatthe end portion « '^??5^«d?nXSwcrfScia 17. During stage B of the process the 
ambienttemperaturean indium ring 19 1"*^"™^^ 

1S assembly is heated ""dervacuum to atemperawre e^e Angthe^ 

15 example 300«C. The indium ring 19 ^an*< ^ ll^hffl the end portion 16 of the 
in stage B. During the stage Cthe- *|ndow v ! app ™^ Jj^^j^ ndiom ring 19. During the 
cylinder 15 which is provided wrththe layer of gold 1 18 is d.ppea .nine m between 19 and 16 

Sage 0 the window and th» tube body are ^^^^^^^^^nnA to cool to 
20 b interrupted, an indium layer 20 moved towards each 

20 ambienttemperature. During *• ^^^^JJ'pS^KM indium layer are contacted, 
otherln such manner thatthe indium nng 19 and the enc iP°™°" ' '-how! a pressure Is exerted on the 
White the tube body 1 1 is fixed, for example, cyli^er 1 5 Which is 

^rfaceZI of thewindow Uln the direction^ 

* JKL^K T^^Xr^J,^ corresponding to an 

^r s =i= 

such as the alloys known a* "f^^ 
30 the adhering layers or ^^^Kj^w parts of Fe-NI-Co by means of indium w. h 
the nvention is not restricted to a pressure » D ™"°™ Fe-Ni-Co may be used, in wh ch the sealing 
adhering leyersof gold A pressure ^^^^^^^t. Intheceseof parts of 
material consists of indium and the adhering la vere cons mo <»» indium-tin or 

40 together is a window of n ^J^^^^S^^^^^^ lUF) - « iS '■"""V?" 1 * 
40 corundum or »V ■ ™thod.This problem 

is difficulty provide a metal nng within sucn a p ^-'g^ Figure 2. This Fi 3 ure again shows 

ma y be solved In the manner » * ^^'"-J ^^^ w S ^nsistlof one of the above-mentioned 
the window 1 2 and thetube body 1 1 of Figure 1 but now ™ im ,ersed. the 

materialsfor instance MgF 3 . The mutual positions of *e ^ndow 12 Fe-Ni-C°,Is Inserted in 

45 window being situated below the rube body ^J^££u tt elle^cetree^ment is'coated with a 
the glass tube body 1 1 and has an end portion ™^r^f££ '^d™ the case of a window consisting 
layer of gold 26. (It will be obvious thai ^jsembod ment ™*f f' 5 d ° CDD ^ed on th e window 12. Adhering 
ofglassforindustrial purposes.) A ^^^^^^^^^t provided on peripheral 
50 layers 24 the natures of which depend on ^^^^'^Cr. Ni and Au or Cu or Ag !n the case of 

SSSKS^KS effected^ pressure exert** on 

« the tube body 11. rfpscribed the eross-eecHon of the metal cylindrical part having 

55 It is to be noted that in all the • I ^>^^^^^^ lttHMm . due to its simplicity, can equally 
the narrow surface need not .necessan VI* Clonal Shape of the metal cylindrical part 15. This 

be used in any other shape, for example, an ^^^^"^^Zt^ place lnthat one of the parts 
is notthe case In the 1*'^^*^^^ Improvethetightness of 



5 r 



10 



15 



20 



25 



30 



3S 



40 



45 



50 



55 



60 



65 



CLAIMS 

i ^n«mf,n C Pflnf at least two porta, which parts have facing bonding 65 
1. An electron tube having an envelope composed oT at leesi two parw. y 
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surfaced bonded togsthetf hermetically by ^form©^ib^f^in^nd^fa^e^3fi a hollow^^indrical rTietdl body 

and in which at least one of *e ^"^^^Sn th* "he bonding surface formed by the sa.d end 
connected to oneef the envelops l^"^^™^^ the rfherbonding surfccefac.nfl the end face , S 
feceonnsdrcumferencehasaw.dthof^ 

5 substantially flatand on i«tf rcu ™! G ™^ *^2Stan 
2 An electron tube as claimad in Claim V w . arao '^fr. ~1 ' Mve i aV er and a tubular envelope portion. 

enve.opeP^ 

3. An electron tube as claimed ^ c ' a ' m >™^^es^fthe bodies being bondedtogetherby 
pordon have 3 """ov^'indrical rne^ .^^^Kng «n*» beinfl provided in.ne window- 
,„ means of a pressure seal, the body having ^ - m thatthe hollovwsylindricsl metal body_ whose 

10 1 An elytron tube as claimed in <^*£fi£ „*e tubular envelop* portion end the facnB 
bondina surface has e width of at m«U ^^^J'^^providedonthewlndow. 

bonding surfed of the window charactarlzed In thet the hollowly mdncel metel 

ie bodywhose bonding surface nas a wiawoiB^ 

cro 53 -section. l . . n _ Mrt , oosec | D f at least two parts, which two parts havefacing 

6 „ An electron tube hav.ng ^JS^^^^^ seal ' 6 " bstantiaUy * S herGir> 

banding * rawi » 9 ' 
described with reference to Figure i or w> n 9 ^ 

■ ^/.wwcton Prfntina CofnpW Umfloe. Crovrifirt 5urnr/.1B8a ^ 
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